Conserved pattern of OTP-positive cells in the paraventricular nucleus and other hypothalamic sites of tetrapods.
The paraventricular nucleus complex (Pa) is a component of central neural circuitry that regulates several homeostatic variables. The paraventricular nucleus is composed of magnocellular neurons that project to the posterior pituitary and parvicellular neurons that project to numerous sites in the central nervous system. According to the revised prosomeric model, the paraventricular nucleus is located caudal to the eye stalk along the rostrocaudal dimension of the dorsal hypothalamic alar plate. Caudally, the paraventricular nucleus abuts the prethalamus (prosomere 3), and the entire complex is flanked ventrally and dorsally by Dlx5-expressing domains of the alar plate. The homeodomain transcription factor Orthopedia (Otp) is expressed in several separate hypothalamic sites: the paraventricular nucleus, perimammillary region and arcuate nucleus. In this study, we compared Otp expression in the hypothalamus of mouse (Mus musculus), chick (Gallus gallus), frog (Rana perezi) and axolotol (Ambystoma mexicanum), using immunohistochemical and in situ hybridization techniques. In all cases, Otp-positive cells in the paraventricular nucleus were excluded from Dlx5-expressing adjacent domains. Other positive neuronal populations were observed in the arcuate nucleus and oblique perimammillary band. Expression in the medial amygdala appears to be continuous with the Otp-expressing paraventricular nucleus complex. This area is relatively unevaginated in the amphibian brains, barely evaginated in the chick, and fully evaginated in the mouse. These data led us to conclude that the expression pattern of Otp is topologically highly conserved in tetrapods and is plesiomorphic among chordates.